Abstract -Similar to other Mediterranean lakes, Lake Vela displays a marked dominance of alien species, but the impact of such an assemblage on the lower trophic levels of shallow eutrophic lakes has been overlooked. In this study, zooplanktivory in the omnivorous fish assemblage of Lake Vela was examined from April to October 2003 (and also in January 2004. During this period, ichthyocenosis was characterized by abundance of juvenile fish, which strongly depended on zooplankton. Adult mosquitofish (Gambusia holbrooki) and pumpkinseed (Lepomis gibbosus) foraged on the same zooplanktonic prey than juveniles, although planktivory was less important in larger fish. Using multivariate analysis, it was possible to attribute most of the variability in planktivory to resource availability, as both fish foraged on the most abundant prey in each month. Albeit this opportunistic behaviour, mosquitofish was found to be positively selective towards small-sized littoral cladocerans, while pumpkinseed displayed positive selection towards Alona and Daphnia. In the absence of more efficient planktivores, pumpkinseed is now the main planktivore in Lake Vela and the main predator of Daphnia. However, due to low densities of Daphnia during most of the study period, Daphnia was virtually absent from the diet of pumpkinseed from June to October, a period during which this benthi-planktivore foraged chiefly on less-rewarding planktonic prey (small-sized cladocerans and cyclopoid copepods). Mosquitofish was an important planktivore in littoral and structured habitats. Flexible foraging behaviour partly explains the success of these two species in Lake Vela.
Introduction
Fish play a key role in the trophic dynamics and ecosystem functioning of lakes. Through predation on zooplankton, planktivorous fish may promote increased phytoplankton biomass and reduced water clarity (Scheffer, 1998; . The importance of planktivory in freshwater ecosystems is well illustrated by the structuring role of planktivores in trophic cascading phenomena (e.g., Williams and Moss, 2003; Ta´trai et al., 2003; Blanco et al., 2004) , especially young-of-the-year (YOY) fish (Post et al., 1997; Romare et al., 1999; Hansson et al., 2007) . This structuring role has been studied in detail in northern temperate lakes (see e.g., Romare et al., 1999; Eklo¨v and VanKooten, 2001; Romare and Hansson, 2003) . However, several authors (e.g., Beklioglu et al., 2007; Teixeira de Mello et al., 2009) argue that the cascading effects of planktivorous fish are much more pronounced in warmer (subtropical and Mediterranean) and shallower lakes (Jeppesen et al., 1997 (Jeppesen et al., , 2007 . This is due to the predominance of an omnivorousbased fish community with very high biomass, dominated by small-sized species with multiple spawns, and to the low abundance of efficient piscivores (Blanco et al., 2003; Beklioglu et al., 2007; Teixeira de Mello et al., 2009) . Such small-sized omnivores prey heavily on zooplankton, suppressing large-sized herbivores (like Daphnia) for long periods in shallow lakes, thus preventing the control of phytoplankton growth (Beklioglu et al., 2007) . Thus, warm shallow lakes face a fish-induced trophic cascade that promotes the occurrence and permanence of an algaldominated and turbid condition.
This latitudinal fish community structure paradigm has attracted attention as an explanation for the evidence that lakes from warmer regions are more vulnerable to nutrient loading (i.e., eutrophication) and less susceptible to biomanipulation (see Moss et al., 2004; Romo et al., 2004; Jeppesen et al., 2007) . Also, some authors (Teixeira *Corresponding author: brunocastro@ua.pt de Mello et al., 2009; Jeppesen et al., 2010) predict that climate warming will cause or intensify eutrophication effects via alterations in the fish community structure in the temperate zone. Another global threat to fish communities and aquatic ecosystems is the invasion by non-native fish (Cambray, 2003; Ruesink, 2005) . Given the structuring role of fish in freshwater food webs (see above), the potential disruption of trophic webs by alien fish and its cascading effects on lower trophic levels should be viewed as a serious environmental problem. Also, Ruesink (2005) alerts that the establishment success of aliens is higher for fishes in families with small body size and for omnivores. Omnivory is the maximum expression of phenotypic plasticity in the exploitation of resources (detritus, benthic fauna and zooplankton), allowing predators to explore diverse food resources without compromising growth and mortality rates -flexible foraging behaviour (Roseman et al., 1996; Scheuerell et al., 2005) . Blanco et al. (2003) suggest that fish communities of tropical and Iberian lakes share common features, such as a high degree of omnivory, lack of piscivores and predominance of small-sized species. Such features are particularly exacerbated by the vulnerability of the Iberian fish fauna to opportunistic invaders (Almac¸a, 1995) , such as pumpkinseed sunfish (Lepomis gibbosus) or mosquitofish (Gambusia holbrooki). These small-bodied and fecund fish have become very successful invaders in Iberian lentic systems (Almac¸a, 1995) , foraging on a broad range of food items, including zooplankton (Garcı´a-Berthou, 1999; Garcı´a-Berthou and Moreno-Amich, 2000) . These two species constitute the main fish species in terms of abundance in Lake Vela (Portugal), a polymictic shallow lake, highly eutrophic , which displays a poorly diversified fish community. A large fish kill at the end of May 2001 illustrated the cascading effects of its fish community, causing an abnormal Daphnia-dominance phase in Lake Vela during the whole summer, which resulted in an effective control of summer phytoplankton (Antunes et al., 2003; Abrantes et al., 2006) . However, in most occasions, Lake Vela is highly turbid .
Taking into account the structuring role of fish, it is vital to possess a comprehensive view on the ecology of the fish community and its trophic interactions. This is particularly important in warm temperate lakes, which face serious threats from climate warming, eutrophication and alien species invasion. Bearing this in mind, we conducted a detailed analysis on the planktivory of the main fish species from Lake Vela, a Mediterranean polymictic lake (see , whose fish community is dominated by non-native species (mostly pumpkinseed, mosquitofish, largemouth bass (Micropterus salmoides) and carp (Cyprinus carpio)). The main goals of the study were: (1) to identify the main sources of variation (ontogeny vs. resource availability) in the diet of the main planktivores and (2) to assess the relative importance of the main zooplanktonic taxa in the diet and to detect patterns of prey selection (electivity).
Materials and methods

Fish sampling and gut content analysis
Fish were collected monthly from April to October 2003 as a pooled sample from two different sampling locations in Lake Vela. In order to make our dataset more comprehensive, we also captured fish later in January (winter). A combination of seine nets and electrofishing (using portable gear and dip nets) was used, covering both open-water and vegetated areas, with a constant sampling effort (15 min electrofishing and 2-3 net hawls at each site). The joint use of such methods underestimates large evasive fish, but it is particularly useful in collecting smaller specimens (including new recruits), especially in structured environments (near the shore and in macrophyte beds). All captured fish were sorted by taxon and immediately stored on ice and later frozen.
In the laboratory, all individuals were counted after thawing, and length measurements (total length, TL) were performed with a precision of 0.5 mm. An initial subsample of 50 specimens (or all, if n< 50), comprehending all possible size classes for each combination of month and species, was selected for gut content inspection. These specimens were eviscerated and non-empty stomachs were preserved in 70% ethanol, until further processing was possible. Since mosquitofish lack a distinctive and individualized stomach, the anterior third of the gut was excised (Cabral et al., 1998) . Enumeration of gut contents was only carried out on non-empty stomachs in which most food categories could be clearly identified (proportion of digested material < 50% total stomach content volume) to minimize bias due to differential digestion of prey items (Hyslop, 1980; Amundsen et al., 1996) . A total of 25 stomachs per month were analysed on average (¡ SD) for mosquitofish (n= 24.4 ¡ 1.8) and pumpkinseed (n = 25.1 ¡ 2.5). Gut contents were sorted to genus or family level and counted, under a dissecting microscope. If necessary, subsampling was used for abundant contents. Volume of the total zooplankton (pooling all taxa) relative to total stomach content volume was visually estimated.
Zooplankton sampling
Zooplankton was sampled fortnightly from April 2003 to January 2004 as a pooled composite sample from two different sampling points in Lake Vela: a vegetation-free site and near a macrophyte (Nymphaea alba) patch. Composite water samples were collected at each site with a vertical Van Dorn bottle (sample volume: 16-25.6 litres) and concentrated with a 55-mm-mesh plankton net. Each sample was immediately preserved in sucrose-saturated 4% formalin, stained with Bengal rose, and stored until further examination. In the laboratory, cladocerans were identified to the genus/species level and copepods were separated into nauplii and copepodites + adults (cyclopoid or calanoid). Counting by subsampling was used for the most abundant taxa, but the whole sample was usually screened in order to enumerate large organisms (particularly Daphnia). Zooplankton abundance data were expressed in density (ind.L x1 ).
Diet analysis
Prey-specific abundance (sensu Amundsen et al., 1996) and frequency of occurrence (FO) were used to estimate the dietary importance of each food category. For prey i, prey-specific abundance (%) is the number of individuals of prey i divided by the total number of all prey items in consumers who have ingested prey i. Correspondingly, FO corresponds to the proportion of stomachs containing prey i (relative to the total number of examined stomachs). These parameters were used to describe feeding strategy for each fish species using the graphical method of Amundsen et al. (1996) .
Correlation was used to assess the relationship between zooplankton ingestion and fish size (Pearson's r was used for abundance data, while Spearman's r s was utilized for percent volume). Log transformation of data was used when this improved linearity.
The preferences of fish for different zooplankton species were estimated for each predator and prey item using Vanderploeg and Scavia's relativized electivity index (E*), following Lechowicz (1982) :
;
where r i is the percent share (proportional abundance) of prey i in the diet, p i is the percent share of prey i in the environment and n is the number of prey types included in the analysis. The index ranges from x1 (negative selection) to 1 (positive selection), with values close to zero indicating neutral selectivity (see also Lechowicz, 1982; Gliwicz et al., 2004; Alcaraz and Garcia-Berthou, 2006) . Spearman correlation coefficient (r s ) was used to assess the relationship between electivity and fish size (TL). To test whether electivity significantly deviated from 0 (i.e., neutral selection), a one-sample sign test was applied to the most important prey taxa. The use of this simple non-parametric method was justified by the non-normal and/or highly skewed distribution of the data. A significance level (a) of 0.05 was used.
Multivariate analysis
Detrended correspondence analysis (DCA) was applied to log-transformed prey abundance data (excluding rare food categories) in order to describe the main sources of diet variation, using each fish (stomach) as a sampling unit. This family of multivariate techniques is often used in the analysis of dietary data (Godinho et al., 1997; Garcı´a-Berthou, 1999; Garcı´a-Berthou and Moreno-Amich, 2000) . The purpose of DCA is to reduce a species (food category) r sample (fish) matrix to a few dimensions (the eigenvectors) that explain the highest proportion of total variation in the data, without a priori pooling food categories, size classes or explanatory factors. Ordination axes were interpreted in terms of the potential sources of variation of the samples (species, sampling month and age class), by analysing the sample (fish) scores with nested analysis of variance (ANOVA; size class as the nested factor) or analysis of covariance (ANCOVA; using log fish length as the covariate).
Canonical correspondence analysis (CCA; ter Braak, 1986) was also used to examine the main sources of diet variation in each fish species. Two environmental matrices were taken into account as potential sources of variation in planktivory: (1) a resource matrix, comprising the densities of the zooplanktonic taxa recorded in the lake and (2) a (log) fish size matrix. The statistical significance of the model was tested using a Monte-Carlo (unrestricted) permutation test. A CCA-derived variation partitioning technique (Borcard et al., 1992; Økland and Eilersten, 1994 ) was used to quantify the variation explained by resource availability and fish size. This was performed by partialling out (as covariables -see ter Braak, 1988) each of the subsets of explanatory variables at a time and comparing the percentage of variance explained by the partial CCAs with the one obtained with the global CCA model (resource availability + fish size).
Results
The fish community of Lake Vela was dominated in numbers by pumpkinseed sunfish, mosquitofish and largemouth bass. Carp and sand smelt (Atherina boyeri) were also occasionally found. We will focus on the diets of the first two alien species, which displayed a high degree of planktivory (see Fig. 1 ) throughout the year -see supplementary material. Non-zooplanktonic prey of both species consisted mainly of benthic invertebrates, particularly diptera larvae (Fig. 1) , whose importance increased with fish size. Although dietary data for largemouth bass will not be analysed, it is important to point out that a high degree of planktivory was also observed in YOY bass (TL< 50 mm), in May and June (see Appendix).
Dietary variation
As a whole (pooling all zooplanktonic taxa), zooplankton was the most important food category (see Fig. 1 ) for mosquitofish (%O >50%, except in August) and pumpkinseed (%O > 67%, except in August). Zooplankton consumption in August was much less important than in the rest of the year. There was substantial seasonal variation in the proportion of each zooplanktonic species consumed -see supplementary material. Also, the use of zooplankton in the diet of both species varied significantly with size (Fig. 2) . Smaller-sized pumpkinseeds were more dependent on zooplankton than larger specimens. Large mosquitofish ate more zooplankton (in numbers) than smaller specimens, but the relative contribution (volume) of zooplankton to the diet decreased slightly with ontogeny (Fig. 2) .
Both the seasonal and ontogenetic components of pumpkinseed and mosquitofish diet were analysed after reducing the data matrix (two species, several size classes and eight sampling times) to its eigenvectors, using DCA (eigenvalues: axis 1 = 0.611; axis 2 = 0.384; total = 2.87). For mosquitofish, significant differences between sampling months were found for fish scores of the first (ANCOVA: F = 59.4; d.f. = 7, 145; P < 0.001) and second (ANCOVA: F = 24.5; d.f. = 7, 145; P< 0.001) ordination axes. Fish length (covariate) did not contribute significantly to dietary variation (axis 1: F= 1.88; d.f. = 1, 145; P = 0.173; axis 2: F= 1.98; d.f. = 1, 145; P = 0.162). Seasonal variation was also significant in pumpkinseed diet (axis 1: F = 61.0; d.f. = 7, 157; P < 0.001; axis 2: F= 36.2; d.f. = 7, 157; P < 0.001), but fish size also contributed significantly for the ordination of fish scores in the first axis (axis 1: F = 49.5; d.f. = 1, 157; P < 0.001; axis 2: F = 0.21; d.f. = 1, 157; P= 0.648).
Plots of fish scores per month showed large seasonal fluctuations in resource exploitation (Fig. 3) . For example, Daphnia consumption by pumpkinseed was only important in April and January, while Alona was a relevant prey in May; Macrothrix was an important food item for mosquitofish in September. A monthly analysis (Fig. 3 and Table 1 ) showed significant differences in resource use (nested ANOVA on DCA fish scores, using size class as the nested factor) between species in April-May (axis 1), June, July and January (axes 1 and 2). These differences were mainly due to the more frequent and abundant use of littoral prey (mostly Chydorus and Macrothrix) by mosquitofish, and the importance of Daphnia in pumpkinseed diet in April and January. Fish size (size class) was overall unimportant, except in a few cases (Table 1) . The most noticeable example was the use of Daphnia by larger Microinvertebrates are depicted both as individual taxa (grey triangles) and as a pooled food category (zooplankton). Curves represent isolines (5-75%) of prey volume or abundance (see Amundsen et al., 1996) . pumpkinseed (TL > 60 mm) in April (Fig. 3) , in contrast to smaller specimens, which foraged chiefly on cyclopoid copepods and other cladocerans.
Resource availability
Overall, planktivory was mainly focused on the most abundant prey available (Fig. 4) , mostly small-sized cladocerans (mainly Bosmina longirostris, Chydorus spp., Alona spp., Moina micrura and Macrothrix sp.) and cyclopoid copepods. A significant CCA model of fish scores (two species, eight sampling months), constrained by a resource matrix (zooplanktonic prey density in the lake), revealed that resource availability explained 35.4% (1.018) of the total variability (2.873). For pumpkinseed alone, zooplankton density in Lake Vela and fish size together explained 55.3% of the total variation (total inertia 2.056) in planktivory (CCA: Monte-Carlo test, P < 0.05). Using partial CCAs, we estimated the contribution of zooplankton density (resource availability) and fish size to be 49.7% (sum of all canonical eigenvalues = 1.021) and 1.9% (sum of all canonical eigenvalues= 0.039), respectively. Both models were significant (Monte-Carlo test, P < 0.05) and the remaining portion of variation (3.7%) resulted from the intersection of both sets of explanatory variables. Similar results were found for mosquitofish: zooplankton density and fish size together explained 39.8% of the total variation (total inertia 3.573) of planktivory (CCA: Monte-Carlo test, P < 0.05), with the larger portion of variance being explained by resource availability (38.7%). The contribution of mosquitofish size to the total inertia (sum of all canonical eigenvalues= 0.013) was non-significant (partial CCA: Monte Carlo test, P> 0.05).
Prey selection (electivity)
When prey items were present in the lake, but were not found in stomachs (for some reason), electivity was equal to x1. The absence of prey categories in the diet had a large influence in mean electivity index, resulting in negative selection for all zooplankton taxa (Fig. 5, white  bars) . A substantially different pattern was produced when all individual fish data points of value x1 (prey category absent in diet) were discarded (Fig. 5, grey bars) . Either way, electivity was found to be independent of fish size, for all prey-planktivore combinations (Spearman correlation, P> 0.05). This allowed pooling all size classes. In this way, neutral selection (sign test, P> 0.05; H 0 : E i * = 0) was found for most prey categories (Fig. 5) , after excluding x1 data points. However, pumpkinseed was found to be positively selective (sign test, P < 0.05) for Alona and Daphnia, while mosquitofish displayed significant positive selection for Alona, Chydorus and Macrothrix.
Discussion
Although more important in the diet of smaller specimens, zooplanktivory was substantial in all life stages of pumpkinseed and mosquitofish. Altogether, these two successful invaders are currently the main planktivores in Lake Vela, strongly relying on zooplankton as a food resource and thus exerting strong predatory pressure, especially given their high numbers. For example, we estimated a mean annual catch per unit effort (CPUE) of 130 kg.ha x1 (with a maximum of 300 kg.ha x1 ) for pumpkinseed alone, mostly YOY fish. This is a high biomass for a single species in a lake, close to the values observed in very shallow systems (Jeppesen et al., 1997) .
Both mosquitofish and pumpkinseed displayed large fluctuations in the use of zooplanktonic taxa as prey, mostly due to seasonality (inter-month differences). A large portion of variation in the use of zooplankton in pumpkinseed and mosquitofish diet was explained by the resource matrix alone (zooplankton abundance in the environment). Still, a large fraction of variation remained unexplained, which could be attributable to random variation among individuals or other unknown factors. In both diets (mosquitofish and pumpkinseed), the strong dependence on resource availability confirmed these taxa as opportunistic feeders, foraging on the most frequent and abundant item in the zooplankton. Thus, seasonal variation in planktivory was mostly a reflex of the availability of prey in the environment.
Although the use of zooplankton (as a whole) in the diet was found to decrease with fish length, the use of zooplanktonic taxa was shown to be little dependent on fish size. No substantial ontogenetic shifts were found in either mosquitofish or pumpkinseed, although the latter Fig. 3 . DCA biplots of prey (cross) and fish scores (all other symbols) per month. Ordination axes eigenvalues stand for 21.3% (axis 1) and 13.4% (axis 2) of the total inertia (2.87).
displayed some degree of heterogeneity in the use of some taxa (e.g., Daphnia) between larger and smaller specimens (see below).
Most literature on mosquitofish in Mediterranean countries (Cabral et al., 1998; Garcı´a-Berthou, 1999; Margaritora et al., 2001; Blanco et al., 2004) has portrayed this species as being planktivorous, foraging chiefly on littoral microinvertebrates. This was also observed in the present study, where mosquitofish exhibited positive selection for littoral cladocerans, namely Alona, Chydorus and Macrothrix. Most planktivorous fish usually display a strong preference for larger prey (i.e., daphniids), but very few mosquitofish were found foraging on Daphnia or Simocephalus (littoral taxon). Garcı´a-Berthou (1999) also found overall reduced importance of Daphnia in mosquitofish diet. Two complementary explanations are: (a) Daphnia is less abundant in the littoral micro-habitat occupied by mosquitofish and (b) most mosquitofish size classes are somewhat gape-limited relatively to large cladocerans. The coexistence of mosquitofish in mesocosms with large D. carinata (Matveev et al., 2000) seems to support the latter hypothesis.
Several studies (Hurlbert et al., 1972; Margaritora et al., 2001; Nagdali and Gupta, 2002) have shown that the impact of mosquitofish can be large, with its presence or absence producing distinct lake states (trophic cascade). However, these studies were conducted in ponds or artificial mesocosms, where mosquitofish was the only fish species present. In Lake Vela, as in many other shallow lakes, the small-sized mosquitofish competes with and is preyed upon by other fish species, which confine its occurrence to shallow channels, lake margins or sites with dense macrophyte coverage (Ferna´ndez-Delgado, 1989; Cabral and Marques, 1999; Garcı´a-Berthou, 1999) . However, the impact of mosquitofish on lake zooplankton is not unimportant, since its littoral foraging habits may nullify the refuge effect of macrophytes in predatoravoidance behaviour of zooplankton (Ferna´ndez-Delgado, 1989; Cabral and Marques, 1999; Garcı´a-Berthou, 1999) . Indeed, there is evidence of poor refuge effect of macrophytes in Lake Vela .
Planktivory in pumpkinseed was higher than what had been previously recorded outside of its natural range of occurrence (Godinho et al., 1997; Wolfram-Wais et al., 1999; Garcı´a-Berthou and Moreno-Amich, 2000) . Pumpkinseed is usually viewed as a benthic feeder, foraging on macroinvertebrates (Robinson et al., 1993) . Although frequent, zooplanktivory usually is not very significant, except in the smallest specimens (Godinho et al., 1997; Garcı´a-Berthou and Moreno-Amich, 2000; Maazouzi et al., 2010) . However, Robinson et al. (1993) showed that the degree of zooplanktivory increases in the absence of more efficient zooplanktivores, such as bluegill sunfish or roach (see also discussion by Garcı´a-Berthou and Moreno-Amich, 2000) .
Pumpkinseed was the only fish species to forage extensively on Daphnia longispina, a key taxon in controlling phytoplankton growth and water transparency in Lake Vela (Antunes et al., 2003; Abrantes et al., 2006; . Substantial Daphnia consumption was limited to April and January, when daphniids were abundant (>100 ind.L x1 ); during this period, pumpkinseed exhibited positive selection for D. longispina in Lake Vela, along with Alona spp. This Table 1 . Nested ANOVA summary table applied to DCA sample scores (axes 1 and 2) in each sampling month. Main factor (species) has two levels: mosquitofish and pumpkinseed; nested factor (size class) has three levels in each fish species. All factors are considered fixed (i.e., non-random). Values in bold highlight statistically significant differences (P < 0.05). (Roseman et al., 1996; Gliwicz et al., 2004; Scheuerell et al., 2005) . This is not surprising, given the extremely high abundances of small-sized cladocerans and cyclopoid copepods in Lake Vela (see Fig. 4 ), which reduce the predator's perception of larger prey below a certain density threshold (see Gliwicz, 2001; Gliwicz et al., 2004) . Pumpkinseed seems thus to be able to shift dynamically food resource use (benthos, large and small zooplankton) without compromising its growth rates or reproductive success in Lake Vela, thus confirming flexible foraging behaviour (vide Roseman et al., 1996; Scheuerell et al., 2005) . Note that not all fish species remain unaffected by the collapse of Daphnia in the lake (e.g., Prout et al., 1990; Roseman et al., 1996) . Pumpkinseed takes profit from the lake's high productivity and shallowness, which provides simultaneous access to benthic and planktonic prey. In this way, it does not seem to depend much on a single prey item or food source, unlike more specialized planktivores.
Source of variation
After the collapse of D. longispina and the clear water phase in May, low Daphnia densities were observed and no recovery was observed throughout the summer, as typically observed in other temperate lakes and attributable to fish-induced mortality (e.g., Boersma et al., 1996) . However, virtually no Daphnia were found from June to October in mosquitofish, pumpkinseed or bass stomachs from Lake Vela, even though they were still observed in the lake in June and July. This result suggests that other factors besides predation also contribute to the suppression of Daphnia during the summer and autumn (e.g., cyanobacterial blooms). Still, our findings show that the combined effects of mosquitofish (littoral) and pumpkinseed (littoral and open water) make Lake Vela a hostile place for zooplankters to live.
Acknowledgements. Acknowledgements are due to Jose´Vingada (University of Minho, Portugal) for supplying the fishing gear apparatuses and for providing help during fieldwork. We are also thankful to Francisca F. Gouveia for her laborious collaboration in the measurement and dissection of the fish. Electivity (E i *) values (means ¡ SE) for the major prey categories in pumpkinseed (top) and mosquitofish (bottom), averaged for the entire sampling period (April-January). Bars represent the selectivity index when computed with (white) and without (grey) accounting for guts where prey category was absent (E i * = x 1). Significant deviations from 0 are marked with * (sign test, P j 0.05).
Framework [2007] [2008] [2009] [2010] [2011] [2012] [2013] and European Social Fund (EU). We also thank two anonymous referees for their contribution in the improvement of the manuscript. Table A1 . Planktivory in YOY largemouth bass in Lake Vela from April to January. The contribution of zooplankton to total diet is shown as mean abundance relative to total stomach contents (%A) and percent occurrence (%O). Results are presented as percent composition in terms of numerical abundance. ND stands for no data.
Month
Contribution of zooplankton to total diet Table A2 . Planktivory in pumpkinseed sunfish in Lake Vela from April to January. The contribution of zooplankton to total diet is shown as mean abundance relative to total stomach contents (%A) and percent occurrence (%O). Results are presented as percent composition in terms of numerical abundance. ND stands for no data. Table A3 . Planktivory in mosquitofish in Lake Vela from April to January. The contribution of zooplankton to total diet is shown as mean abundance relative to total stomach contents (%A) and percent occurrence (%O). Results are presented as percent composition in terms of numerical abundance. ND stands for no data. 
